Alterations in the thoracolumbar spine of racehorses are frequent and often they significantly decrease the athletic performance of affected horses. The most common thoracolumbar alteration in thoroughbred horses is kissing spines syndrome (KSS). The narrowing of the interespinous space, generally located between T14-T15 and T15-T16, produces this syndrome. A radiographic study was performed at 30 thoroughbred horses on the segment between T12 and T18. Two latero-lateral views of the T12 to T18 segment were taken with a digital equipment to each horse. The images were analyze and the radiographic findings established the KSS according to a grading scale. The study sample was homogeneous and the results were similar to other radiographic findings of KSS occurring in segments T14-T15 and T15-16.
INTRODUCTION
Diseases affecting the back of horses are divided into 3 categories: congenital deformities, soft tissue injuries and spinal injuries; KSS is the most common disorder in sport horses in this last category (Jeffcott, 2005) .
Kissing spine syndrome is a condition characterized by a narrowing of the space between spinous processes, and the modification of their dorsal margins. The most common location of the lesion in the thoracic segment is between T10-T18 and between L1-L6 in the lumbar segment (Denoix & Dyson, 2010) .
The etiology of KSS is multifactorial, making it difficult to diagnose during its development (Butler et al., 2008) . It also occurs in horses with low or normal athletic performance and with poorly defined clinical signs, because the presentation of pain may be continuous, intermittent or absent (Henson & Kidd, 2009) .
A study carried out by Turner (2011) in 310 horses, reported an incidence of 68% of horses presenting KSS; however, the diagnosis rate has been reported in only 0.9%, which implies that it is highly underdiagnosed (Henson & Kidd, 2009 ).
Radiographic evaluation of the distance between DSPs and the equine thoracolumbar segment allows diagnosis using a grading system, which goes on a scale from 0 to 7. This is necessary to determine clinical and/or surgical treatments (Butler et al., 2008) .
The aim of this study was to describe radiological signs corresponding to KSS in thoroughbred horses in Chile. For this purpose we described radiological signs, grade of KSS, distribution at the thoracic segment and the correlation between body weight and grade of KSS.
MATERIALS AND METHODS
For this study, 30 thoroughbred horses were selected with no age range defined. They were grouped into 10 stallions, 10 geldings and 10 mares. Two radiographic views were obtained for each horse of the segment T12-T18 by lateral-side views, with a technique of 70kV and 90mA (Berner et al., 2012) . The chassis was located on the right side of the horse, according to the aforementioned location, and the laser beam of the x-ray equipment was positioned 10-15 cm below to the upper edge of the spinous process ridges, on the left side of the horse.
Sustainability Agri, Food and Environmental Research 4(4), 2016: 14-17 ISSN: 0719-3726
16
To grade KSS from 0 to 7, each radiographic view was analyzed according to the grading scale proposed by Zimmerman et al. (2012) . Radiographic images were classified in different grades considering interosseous space width in millimeters and degrees, increased opacity, radiolucency and remodeling of the dorso/craneal aspect.
Statistical analysis: the results of this study were expressed as Average ± Standard Deviation (SD) or as relative frequencies (%). For statistical analysis, Graph Pad version 5.0 was used. In each analysis, Kolmogorov-Smirnov normality test was performed in order to determine the distribution of data. To find significant differences, Analysis of Variance test (ANOVA) was performed. The multiple comparison Kruskal-Wallis posttest was used with the data obtained with non-parametric distribution (grade) and the multiple comparison Siegel-Tukey test was used in the data obtained with parametric distribution (mm and kg), to identify statistically significant differences between groups. Finally, Spearman's correlation coefficient was evaluated between body weight and grade of KSS, to determine their degree of association. p<0.05 was considered as a criterion of significance for these analysis.
RESULTS
Among the groups under study, no significant differences were found in the evaluated radiological signs.
However, there is a mathematical tendency to have higher average width in millimeters of the interspinous space in the group of geldings in all interespinous spaces (Table 1, Figure 1 ). Table 1 : Interspinous space in millimeters (mean ± S.D) in all studied groups.
Stallions
Geldings Mares T12 -T13 8.3 ± 5.5 8.6 ± 5.2 6.3 ± 2.5 T13 -T14 6.8 ± 3.9 8.7 ± 6.5 4.1 ± 3.0 T14 -T15 6.8 ± 3.9 8.7 ± 6.5 There is also no significant difference in the grade of KSS. However, stallions and mares have a higher degree of KSS in the T14-T15 and T15-T16 segments. Geldings have a higher degree of the syndrome in the T15-T16 segment. In addition, the end segments have a lower graduation in comparison with the central segments.
Stallions and mares presented on average 4 affected DSPs, unlike geldings that presented on average 3.5 affected DSPs.
In the group of stallions, a significant difference (p<0.05) between body weight and grade of KSS was found in the T13-T14 (p=0.0045) and T15-T16 (p=0.0108) segments, but in the geldings group a significant difference was not found. However, the correlation between body weight and grade of KSS in stallions ( Figure   2 ) and geldings ( Figure 3 ) has a negative slope. In the group of mares a significant difference between body weight and grade of KSS in T14-T15 (p=0.0108) segment was found. The correlation between body weight and grade of KSS in mares has a positive slope (Figure 4) . 
DISCUSSION
Horses are predisposed to back injuries because of the type of work and competition intensity that they are currently submitted to (Wyche, 2011) . Thoroughbreds are more prone to back disorders, when compared to other breeds, because the tips of their spinous processes are closer to each other. Back injuries have great implications on the performance of the horse and rider, and they are associated with a complex and sometimes confusing clinical presentation (Jeffcott, 2010) .
The horse's natural sport kinetic is affected with the presence of back pain (De Cocq, 2009), and have a limited range of motion of the thoracic spine for dorsoventral flexion and extension compared with asymptomatic horses (Wennerstrand et al., 2004) . The lack of significant differences of the evaluated radiological signs found in the segments considered for analysis is disputable.
There is also no significant differences in the degree of KSS despite some mathematical trends. This is likely because the study population is homogeneous and possesses characteristics inherent to thoroughbred race horses. Furthermore, according to Zimmerman et al., (2012) , thoroughbreds present a prevalence of 76% greater, as well as higher grading, of KSS than other horses breeds, in a study carried out on 572 horses. This is due to the narrower tops of the spinous processes in thoroughbred horses. According to Jeffcott & Haussler (2004) Although there are no significant radiological signs differences between groups, geldings presented a mathematical tendency to have higher interspinous space width, which contrasts with previous reports were they describe that thoroughbred geldings have a higher frequency of presentation of the syndrome, according to a study carried out on 110 horses (Henson & Kidd 2009 ). Moreover, Zimmerman et al. (2012) found no significant association between gender, height and weight or clinical signs of thoracolumbar pain in a study carried out on 604 horses.
Furthermore, the frequency of the syndrome is lower when wider spaces cranial and caudal to T15 are found (Turner, 2011) .
Due to its particular anatomy, the horse´s vertebral column is not designed to support significant weight on the spine. Because of a physiological and behavioral need created by man to bear weight, the equine vertebral column provides a combination of elasticity and rigidity during the biomechanics of exercise, which allows high speed activities to develop (Wyche, 2011) . The need to carry weight causes the greatest impact on the area between T14 to T16, where the rider's weight is carried (Jeffcott & Haussler, 2004) . A greater presence of KSS was found in the central segments, which supports findings in previous studies, like Denoix & Dyson (2010) wich found that the most common segment affected was T15-T16, followed by T14-T15 and T16-T17.Furthermore, Erichsen et al. (2010) , found a higher prevalence of the syndrome between T13-T14, T14-T15, T15-T16, T16-T17 and T17-T18, and in a study carried out by Walmslay et al. (2010) , the prevalence of the syndrome was greater in T15, followed by T16 and T17 in the thoracic segment.
The result of the number of affected DSPs per horse group is disputable, however, considering the findings of Henson & Kidd (2009) that determined geldings present the syndrome more frequently. Furthermore, a radiographic evaluation between T11 to L2 in a study carried out by Turner (2011) resulted in an average of 4.3 overcrowded DSPs per horse, 88 horses presenting 5 or more DSPs affected and 124 had between 2 and 4.
The distribution of the syndrome is similar in stallions but not in mares and geldings.
According to Goodship & Smith (2008) , sex steroids play a role in homeostasis of bone metabolism; estrogens acts by decreasing bone resorption and testosterone is responsible for strength and bone density, which is why these differences between groups may occur. Furthermore, Perrone et al. (2006) proposed that sport horses are under constant physiological stress and drug and/or chemical substance administration because of their activity; this can depress the immune system, altering the homeostasis of androgens. Because of this, Pieter (2014) states that an Sustainability Agri, Food and Environmental Research 4(4), 2016: 1-12 ISSN: 0719-3726 15 examination covering other features, such as measurement of hormones and haematological profiles in the study groups, in order to assess changing levels of sex hormones, is necessary, as they can provide valuable information. These results can also allow that adequate food is provided for the activity of the horse, thus meeting the requirements of vitamins, minerals and protein needed, including bone metabolism.
The horses in this study were of similar ages, received similar training and standard medical care and maintenance. This supports the statement made by Butler et al. (2008) , and Goodship & Smith (2008) , that the basic bone response to these stimuli is affected by diet, disease and the physiological state of other organs. They state that testing of bone metabolism and densitometry is required to determine the in situ activity of the bones and probable changes occurring since a previous diagnosis. In addition, Hughes (2010) noted that a radiological diagnosis of the spine can be associated with other forms of imaging to establish an accurate and complete diagnosis. Stubbs et al. (2010) noted that the thoracolumbar stability is provided by the epaxial and hypoaxial muscles in sport horses, so the development of these muscle groups has a protective factor against KSS, and small variations in them causes back changes in the sport horse. The interspinous and supraspinous ligaments generate stabilization between vertebral junctions. The vertebrae articulate caudally and cranially at the articular processes and intervertebral discs that are located on the vertebral body. All joints in the thoracolumbar region have limited mobility, making it difficult to detect changes when the horse is trained (Denoix & Dyson, 2010) .
Horses of this study showed evident radiological signs of KSS. The central segments of the thoracic spine (T14-T15 and T15-16) of the studied population have higher grades of radiological signs of KSS. Radiological signs among the evaluated segments have similar characteristics and location in stallions, geldings and mares evaluated in this study. Imaging examinations and laboratory tests, together with comprehensive assessments of the horse could lead to the application of treatments for KSS in Chile.
